One of the steps involved in producing an intense ion beam from conventional accelerators for Heavy Ion Fusion (HIF) is beam bunching. To maintain space charge neutralized transport, neutralization must occur more quickly as the beam bunches. It has been demonstrated at BNL that a 60 mA proton beam from a 750 kV Cockcroft-Walton can be neutralized within a microsecond.1 The special problem in HIF is that the neutralization must occur in a time scale of nanoseconds. To study neutralization on a faster time scale, a 40 mA, 450 kV proton beam was bunched at 16 MHz. A biased Faraday cup sampled the bunched beam at the position where maximum bunching was nominally expected, about 2.5 meters from the buncher. Part of the drift region, about 1.8 meters, was occupied by a series of Gabor lenses. In addition to enhancing beam transport by transverse focussing, the background cloud of electrons in the lenses provided an extra degree of neutralization. With no lens, the best bunch factor was at least 20. Bunch factor is defined here as the ratio of the distance between bunches to the FWHM bunch length. With the lens, it was hoped that the increased plasma frequency would decrease the neutralization time and cause an increase in the bunch factor. In fact, with the lens, the instantaneous current increased about three times, but the bunch factor dropped to about 10. Even with the lens, the FWHM of the bunches at the position of maximum bunching was still comparable to or less than the oscillation period of the surrounding electron plasma. Thus, the electron density in the lens must increase before neutralization could be effective in this case, or bunching should be done at a lower frequency.
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I. Experimental Set-Up
The apparatus is shown in Figure 1 . A duoplasmatron source in the Cockcroft-Walton is used to produce a 100 mA, 450 keV proton beam. The beam passes through a removeable 10% mesh followed by a 40 kV, 16 MHz buncher and the drift region. A Faraday cup with a 2.2 cm aperture sampled the beam at the end of this region. The Gabor lenses are shown. It was found that the grounded inner rings were needed to initiate lens action. Operating characteristics of the lens are given in Table I tBrookhaven National Laboratory, Upton, N.Y.
mesh out, the typical current collected through the aperture with 1 kV on the lens but no lens magnet, and no bunching, was 1 mA.
II. Experimental Results
The first step was to measure the bunch factor with the lens off. The oscilloscope used for measurements of bunch width had a total bandwidth of 400 MHz. Figure 3 .a. shows typical oscilloscope traces. A summary of the basic results appears in Table I. For comparison with theory, Table I Figure 3 .b. The diode in the crystal had to be reversed, and this modification derated the bandwidth such that its response to the bunched signal was down a factor of 3 or 4 from the response to the DC signal. According to the data in Figure 3 
